Introduction
Chronic kidney disease (CKD) recently has been included into a group of civilization diseases. CKD is a special entity in this group of diseases, because it can be both a cause and a result of cardiac syndrome X. The increase in the frequency of occurrence of CKD contributes to the need for dialysis treatment on a greater scale, complicated with malnutrition. Research by Aparicio et al [1] on a large group (n = 7000) of patients with CKD showed, that the lower albumin level (<35 g/l), prealbumin (<300 mg/l) and nPNA (normalized protein nitrogen appearance) (<1 g/kg body mass/24h) applies to respectively 20%, 36% and 35% of them. As Carrero et al. states [2] poor nutritional state is diagnosed in 35-60% of dialyzed patients and is linked to two types of disturbances. One of them is protein energy malnutrition (PEM), which is a factor that increases mortality both in conservative treatment as well as during the dialysis treatment. Already in the early phases of CKD a reduction in the non-fat body mass can be observed. Lower concentration of protein in the blood serum and decreased cellular immunity are also characteristic. Defi ciencies of mineral elements i.e. zinc, iron, selenium and vitamins: B6, C, D, folic acid and carotenoids. The main cause of PEM during a chronic kidney disease are: increased loss of nutritional elements, metabolic acidosis, decreased intake of food caused by appetite loss as well as hormonal and metabolic disturbances. Sec-ond type of malnutrition is malnutrition induced by the pro-inflammatory cytokines secreted as a result of CKD concomitant illnesses [3] . This type is called malnutrition inflammation complex syndrome (MICS) and often coexists with atherosclerosis as malnutrition inflammation atherosclerosis (MIA) syndrome [4] . The activation of the inflammatory process results in an increased cytokine synthesis and intensifi cation of secretion of pro-inflammatory cytokines i.e. TNF-α, IL-1 and IL-6. This cases an increase in the basal energy expenditure with simultaneous decrease in appetite, hypercatabolism of proteins and suppression of transferrin and albumin synthesis in the liver. In this type of malnutrition more frequent dialysis or change in the way of nutrition in not effective. The comorbid diseases need to be treated, especially inflammatory states [5, 6] .
Because of the fact that poor nutritional state is an element impinging on the course of treatment as well as on the quality and length of life of dialyzed patients we need to put special attention on the necessity for its assessment. Taking on an appropriate nutritional therapy, based on both the education as to the adequate energy supply, macro and microelemnts (Table 1 and 2) as well as supervision as to the application of dietary recommendations in daily meal planning, is also crucial. Only due to such an approach an effective countermeasure against malnutrition and development of comorbid metabolic disturbances, among others, disturbances in lipid metabolism (i.e. hypergliceridemia, lowering the level of high-density cholesterol (HDL) and an increase in the low-density cholesterol concentration (LDL)) as well as deregulation in the carbohydrate metabolism expressed as insulin resistance, is possible.
Aim
The aim of the study was the nutritional state assessment of patients with chronic kidney disease treated with hemodialysis. The assessment was done through the analysis of anthropometric measurements (body mass, BMI) and chosen biochemical parameters. Furthermore, the dependencies between the anthropometric measurements and chosen biochemical parameters as well as the consumption of nutritional components were analyzed. On the basis of qualitative and quantitative analysis of conducted 24-hour interviews the way of nutrition was evaluated with particular con- After informing the respondents about the aim, voluntary aspect and anonymity of the conducted research and after obtaining a written consent to perform them, the way of nutrition was assessed and anthropometric and biochemical measurements were performed. In order to assess the way of nutrition an original questionnaire survey, containing both open and closed ended questions. The survey questions concerned socio-statistical data and nutritional habits. On the basis of 24-hour interview from 3 randomly chosen days (2 week days and 1 day free from work) daily demand coverage for energy, makro-and microelements were assessed. The results obtained were than analyzed with the use of a Dietician 2012 computer program and compared with the nutritional norms for particular population groups (Human Nutrients and Nutritional Norms of the Food and Nutrition Institute updated in 2012) as well as recommendations of ESPEN (The European Society for Clinical Nutrition and Metabolism).
Body mass measurements were performed with the use of standard medical scale with the accuracy to 0.5 kg, and the height measurement with the use of a measuring rod with the accuracy to 0.5 cm. Based on the acquired anthropometric characteristics the body mass index (BMI) was calculated, by dividing the body mass value in kilograms by the square value of the height measurement in meters. Furthermore in patients the arm circumference was measured (on the arm of the non-dominant hand in the middle of the length between the acromion and the olecranon process) with the use of a measuring tape with the accuracy to 0.5 cm.
The daily energy requirement (DER) of patients was calculated by multiplying the value of basal metabolic rate (BMR) set by the Harrison-Benedict equation, by the appropriate active metabolic rate (AMR) for each evaluated patient. (Table 5) . Despite considerable vitamin and mineral defi ciencies in the diet of patients studied, only 12% of them admitted that they are taking the supplementation that was recommended by the doctor -mostly calcium formulations. A statistically signifi cant correlation was found in the study between the energy consumption and the value of daily energy requirement in patients (respectively p = 0.035, r = 0.300). Furthermore, a negative dependency was observed between consumed energy and the frequency of snacking (p = 0.015, r = -0.344). 
Nutritional manner assessment
Most surveyed people (52%) admitted, that they consume three meals during the day. A total of 19 patients (38%) admitted to the planning of 4-5 meals in their daily menu. Only 5 patients (10%) disclosed that they most often consume 1-2 meals per day, however none of the people asked answered that they eat more than 5 meals per day. More than 3/4 (76%) of the respondents ate their meals always or very often at the same times, wherein 24 people (48%) declared, that they keep at least a 3 hour break between the last meal of the day and sleep time. Somewhat shorter -2 hour break was kept by 20 people (40%) and 6 patients revealed that they usually eat 30-60 minutes before going to sleep. Among the surveyed 26 people (52%) declared irregularity in the times of meal consumption. There exists a negative correlation, between the regularity of meal consumption and the frequency of snacking (p = 0.033, r=-0.301). Patients, who declared that they eat their meals always at the same time admitted, that they do not have the habit of snacking between their meals. Among the foods preferred as snacks, most (30%) of people chose fruits, 12% sweets, 8% a piece chose nuts and sandwiches. Individual people admitted, that when snacking they choose vegetables or milk products. Among the surveyed only 19 people (32%) chose whole grain wheat products. Mixed grain baked goods were eaten by 15 people (30%) and 16 patients (32%) were in favor of white bread. Besides bread, the most often chosen flower products by patients were traditional wheat pasta (26%) and white rice (16%).
Amidst patients with CKD treated with dialysis 19 people (38%) answered, that they consume meat 3-4 times per week, 13 (26%) of the respondents consumes meat products daily and 12 (24%) eat meat once a week. Among the studied the preferred kind of meat was poultry -17 people (34%) chose it. Fourteen investigated (28%) consume both poultry and pork meat in similar proportions.
Over half of the patients -28 (56%) people eat fi sh once a week, 11 people (22%) sporadically, 5 (10%) few times a month, 4 people (8%) do not eat fi sh at all, and only 2 people (4%) eat fi sh 3-4 times per week.
With regard to eating dairy products, close to half of the respondents (48% of people) declare, that they eat milk products daily, 20 people (40%) 3-4 times per week, 3 patients (6%) eat dairy once a week, 2 (4%) sporadically and 1 person (2%) does not eat dairy products at all.
Satisfactory results were obtained on the fi eld of consumption of fruits and vegetables. Considerable share of evaluated (close to 70%) ate fruits daily (35 people) and vegetables (34 people). Five people (10%) ate fruits sporadically, 4 people (8%) once a week and 3 of the surveyed (6%) ate fruits 3-4 times per week. Only 2 patients did not eat fruits at all. In turn, 10 people (20%) declared consumption of vegetables 3-4 times per week and 3 patients each (6%) admitted to eating vegetables once a week or sporadically. A total of 21 patients (42%) consumed fruits and vegetables in the raw form, the same amount of people prefered fruits and vegetables both in raw and cooked forms. Only 8 of the evaluated (16%) chooses only cooked fruits and vegetables. When asked about the amount of fluids consumed, almost half of the people (48%) answered, that they normally ingest 1.5-2 liters of fluids per day. Most patients, exactly 24% of them, drink mineral water, coffee and tea. The least amount of people, only 2% consume solely coffee or only fruit juices and tea.
On the question concerning appetite 44 people (88%) answered, that in the period of last three months their appetite has not changed. Three people (6%) noticed slight, and one person considerable appetite loss. Only one from the surveyed patients observed in themselves increased appetite.
Most often used type of fat for the purpose of spreading it on bread was butter (60% of evaluated), whereas during cooking and hot meal preparation patients usually chose vegetable oils (76%). Among the techniques of food preparation, the surveyed preferred mostly boiling in water and baking. Only 12% of the studied admitted, that they eat solely fried meals. When selecting appropriate spices no signifi cant differences among the respondents were seen -similar percent of the researched used all -salt, pepper, herbs as well as ready-made mixtures of spices.
Most of the studied, 18 people (36%) consumed sweets sporadically, 14 (28%) of them every day, 8 (16%) 3-4 times per week, 6 (12%) of the questioned never ate sweets, 3 (6%) ate sweets once a week and only one person (2%) few times a week.
Full abstinence from alcohol was declared by a total of 76% of the evaluated. Twelve percent of the respondents admitted that they drink alcohol less frequently then once a month, 8% reaches for it 2-3 times a month, whereas 2 patients disclosed that they consume alcohol more frequently than once a week. Most often chosen by the surveyed alcoholic beverage was beer and wine. Considerable fraction of the researched (84%) does not smoke cigarettes.
The results of the question concerning physical activity shows promise. Close to 40% of the respondents disclose that they undertake physical activity daily, 20% works out 3-4 times a week, 10% 5-6 times a week and 4% 1-2 times a week or sporadically. Only 22% of the studied do not undertake any physical activity (Figure 1) .
Discussion
People treated with dialysis are vulnerable for the development of malnutrition, what in consequence signifi cantly lowers patient's quality of life, and increases the occurrence risk for cardiovascular incidents. Thorough analysis of the nutrition manner and the state of nutrition is an effective tool allowing for the early detection of poor nutrition state as well as dietary mistakes made by patients, leading to an effective countermeasure against their negative results.
As the study showed, in 62% of patients the BMI was > 25 kg/m 2 . Numerous epidemiological data concerning the general population show the existence of positive dependency between obesity and mortality [12, 13] . However in patients with CKD treated with hemodialysis, the occurrence of a so called "reversed epidemiology" phenomenon is being described. Well balanced diet of patients with CKD complements pharmacological treatment in a signifi cant way, slows down the disease progress and enhances nutrition state [17, 18] . As the conducted study showed, the average energetic value of the respondents diet was 1554.49 ± 435.04 kcal/day and was signifi cantly lowered in comparison to the patients demand, which according to the norm reaches 2401.59 ± 499.89 kcal/day. Similar results were obtained by Rocco et al., who showed that, the average energy supply of patients with chronic renal failure was at a level of 1566 ± 636 kcal/day [19] . In the study by Lou et al. the coverage of the energy demand was slightly higher and totaled 2018.5 ± 104.0 kcal/ day which still comprises unsatisfactory value in relation to the ESPEN recommendations [20] . Furthermore, the analysis of 24-hour interviews showed defi cient supply of protein in the diet of patients with chronic renal insuffi ciency treated with dialysis. The same results were obtained by Alshatwi et al [21] disclosing, that in almost 82% of patients the protein consumption was lower than 1.2 g/kg BM and on average totaled 0.8 ± 0.4 g/kg BM. Morais et al. studies [18] also showed inadequate protein consumption in the diet of dialyzed patients -the average protein supply in the population mentioned was 74.3 ± 16.6 g/d. Despite the promising share of fruits and vegetables in the respondent diet, inadequate consumption of dietary fi ber was observed. Similar results were also obtained in different studies [17, [22] [23] [24] .
Data analysis showed that substantial defi ciencies of calcium and iron occur in the diet of studied patients. These are caused by inadequate contribution of the products which are its good sources in the coverage of daily food rations. Similar results were acquired by Gajewska et al [25] and Lou et al [20] . Therefore, in dialysis treated patients with CKD supplementation with calcium formulations, active form of vitamin D and iron is advised [26] .
In the case of sodium, potassium and phosphorus, adequate coverage of the demand in the diet was observed, although other researchers suggested the occurrence of deregulation (both too low and too high level) in regard to the supply of the mentioned microelements [17, 20, 22, 23, 27] . renal disease treated with dialysis point to disturbances in nutrition state. 5. Well balanced diet of patients with CKD compliments pharmacological treatment in a signifi cant way, impedes the disease progress and improves the nutritional state. Therefore it is important to draw special attention of the medical community on the need to change patients manner of nutrition with particular consideration of nutritional education and the supervision of adherence to the dietary recommendations.
